BATTERY POWER DETECTING METHOD AND 

DEVICE 

BACKGROUND OF THE INVENTION 

5 

1. Field of the Invention 

The present invention generally relates to a measuring circuit 
structure to determine the power voltage of the batteiy, and more 
10 particularly to a device with a constant reference voltage that installed 
within the measuring circuit, and compared the output value of the 
signal outputted terminal and the setting within the measuring circuit to 
determine the voltage power is sufficient within the battery. 

15 2. Description of the Prior Art 

In the conventional circuit, the voltage cannot be directly 
determined from the reference voltage within the measuring circuit, 
when the voltage is insufficient. Thus, the measuring circuit cannot be 
20 operated during the under- voltage, and the operation would be 
re-starting to increase the cost. 

FIG. 1 is a schematic representation for showing a measuring 
circuit within a blood glucose meter. The measuring circuit comprises 
25 a first resistor 110, a second resistor 112, a voltage-inputted terminal 
(Vdd) 1 14, a constant voltage regulator 116, ADC device (analog to digital 
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converting) 118, and a digital outputted terminal (D ou t) 120. The first 
resistor 110 is electrically coupled to the second resistor 112 in series 
connection, and a terminal of the first resistor 110 is grounded 122. 
Furthermore, the voltage inputted terminal 114 of the battery provides 
5 the power to the blood glucose meter to measure the concentration of the 
blood glucose, and is electrically coupled to the second resistor 112 and 
a constant voltage regulator 116. Next, the constant voltage regulator 
116 is electrically coupled to the ADC device 118, herein, the constant 
voltage regulator 116 used to provide a constant voltage to the ADC 118 

10 to fix the operating voltage of the ADC device 118. In addition, the 
terminal of the ADC device 1 18 is electrically coupled to the connecting 
point that between the first resistor 110 and second resistor 112, and 
another terminal of the ADC device 118 is grounded. Thereafter, the 
output terminal of the ADC device 118 is electrically coupled to the 

15 signal-outputted terminal 120, wherein the signal-outputted terminal 
120 used to output the digital signal. 

In the conventional operating process, the voltage- inputted 
terminal 114 used to provide the operating power to the blood glucose 

20 meter. According to the Kirchhiffs voltage law, the first resistor 110 
has the voltage as well as the second resistor 112, therefore, the voltage 
can be calculate by a first equation, Vadc=Vdd*Ri/Ri+R2, wherein the 
Vadc is the voltage of the ADC device 1 18, the Vdd is the voltage of the 
voltage-inputted terminal 1 14, and Ri and R 2 is a resistance of the first 

25 resistor 110 and second resistor 112, respectively. Furthermore, the 
constant voltage regulator 116 provides a constant voltage is of about 
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2.5 volts to the ADC device 118. Therefore, the voltage of the 
signal-outputted terminal 120 that can be calculate by the second 
equation, D 0 ut=255/2.5*VDD, wherein the D ou t is an output value of the 
signal outputted terminal 120, the value 255 is transformed from 8 bit 
5 that correspond to ADC device 118. Thus, the digital outputted value 
could be estimated by using the second equation. To compare the 
digital outputted value and the setting value within the measuring 
circuit, when the digital outputted value is under setting value, that is to 
say, the voltage of the battery is not sufficient to provide to the 

10 measuring circuit to operate. Furthermore, the value of the 
signal-outputted terminal 114 is proportion to the outputted voltage. 
Nevertheless, the user cannot determine the voltage power is sufficient 
to the blood glucose meter to perform the measuring operating from the 
signal-outputted terminal 120. Moreover, the blood glucose meter 

15 would be shut down during the operating, so as to the blood glucose 
meter would be re-start to increase the measuring time and cost. 

SUMMARY OF THE INVENTION 

20 It is an object of this invention to provide a device with a constant 

reference voltage within the measuring circuit to overcome the problem 
in accordance with the conventional prior art. 

It is another object of this invention to determine the voltage of the 
25 battery is enough to operate by using a device with a constant reference 
voltage that compare with the voltage of the battery. 
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It is yet object of this invention to provide a device with a constant 
reference voltage within the measuring circuit to lower the 
manufacturing cost. 

5 

It is still object of this invention to provide a method to obtain the 
remaining voltage of the battery to maintain the normal operation of the 
blood glucose meter. 

10 According to above-mentioned objects, the present invention 

provides a device with a constant reference voltage within a measuring 
circuit to estimate an actual voltage value of the battery, wherein the 
device such as a diode has a constant reference voltage that can replace 
the first resistor and the constant voltage regulator within the 

15 conventional measuring circuit. Then, a terminal of the diode is 
grounded, the terminal of the resistor is electrically coupled to the diode, 
and the other terminal of the resistor is electrically coupled to the 
voltage-inputted terminal. Furthermore, an ADC device (analog to 
digital converting device) is electrically coupled to a connecting point 

20 that between the diode and the resistor, and also is electrically coupled 
to a connecting point between the voltage-inputted terminal of the 
battery and another terminal of the diode, and the outputted terminal of 
the ADC device is electrically coupled to the digital signal outputted 
terminal. 

25 

When the voltage inputted terminal of the battery supplied an 
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operating voltage to the measuring circuit, because of the diode has a 
constant voltage, such that the change in the outputted signal at the 
digital signal outputted terminal is inverse proportion to the voltage 
inputted terminal of the battery. Thus, the voltage of the battery is 
5 sufficient for the measuring operation in the measuring circuit, which 
can be directed determine by comparing the digital signal value in the 
signal-outputted terminal with the setting value within the measuring 
circuit. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing aspects and many of the attendant advantages of 
this invention will become more readily appreciated as the same 
becomes better understood by reference to the following detailed 
15 description, when taken in conjunction with the accompanying 
drawings, wherein: 

FIG. 1 is a schematic representation for showing a conventional 
measuring circuit within the blood glucose meter; and 

20 

FIG. 2 is a schematic representation for showing a device with a 
constant reference voltage within the measuring circuit to replace the 
resistor to estimate the voltage is sufficient for the battery for measuring 
operation. 

25 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

Some sample embodiments of the invention will now be described 
in greater detail. Nevertheless, it should be recognized that the present 
5 invention can be practiced in a wide range of other embodiments besides 
those explicitly described, and the scope of the present invention is 
expressly not limited except as specified in the accompanying claims. 

The present invention provides a device with a constant reference 
10 voltage within a measuring circuit to estimate the actual voltage of the 
battery, and to compare the outputted voltage of the digital outputted 
terminal with the setting value with the measuring circuit, wherein the 
device with constant reference voltage such as a diode is used to replace 
the first resistor, and without using the constant voltage regulator in the 
15 measuring circuit. The first terminal of the diode is electrically coupled 
to the second terminal of the resistor, and further the second terminal of 
the diode is grounded, the first terminal of the resistor is electrically 
coupled to the voltage-inputted terminal of the battery. Because the 
diode has a constant reference voltage to maintain the voltage within the 
20 measuring circuit, such that the digital value at the digital signal 
outputted terminal could compare with the setting voltage to determine 
the voltage is sufficient for measuring operation. 

FIG. 2 is a schematic representation for showing a measuring 
25 circuit structure in accordance with preferred embodiment of the 
present invention. The diode with a constant reference voltage is used 



6 



to replace the first resistor 110 (as shown in FIG. 1), and without using 
the constant voltage regulator 116 (as shown in FIG. 1) to provide the 
constant reference voltage to the ADC device 16 in the measuring circuit 
to simply the circuit structure of the measuring circuit. 

5 

In the preferred embodiment of the present invention, the first 
terminal of the diode 10 is electrically coupled to the second terminal of 
the resistor 12, and the second terminal of the diode 10 is grounded 20. 
Furthermore, the first terminal of the resistor 12 is electrically coupled 

10 to the voltage-inputted terminal of the battery 14, and the first terminal 
of the diode 10 and the second terminal of the resistor 12 are electrically 
coupled to the second terminal of the ADC device (analog to digital 
converting device) 16 simultaneously. Then, the first terminal of the 
ADC device 16 is electrically coupled to the voltage-inputted terminal 14 

15 of the battery, and the third terminal of the ADC device 16 is electrically 
coupled to the second terminal of the diode 10. In addition, the fourth 
terminal of the ADC device 16 is electrically coupled to the digital signal 
outputted terminal 18. 

20 In the preferred embodiment of the present invention, the voltage 

of the battery will decrease with the utility ratio. In order to solve the 
voltage is insufficient to cause the shut down during the operating 
procedure, the diode with a constant reference voltage is provided to 
replace the first resistor. According to Kirchhiffs voltage law, the 

25 current flows through the resistor 12, the diode 10, and the ADC device 
16 should be equalized, when the battery provides a voltage to the 
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measuring circuit. Thus, the outputted value at the digital signal 
outputted terminal 18 can be calculated from an equation such as 
Dout=0.7/V D D*Dmax, wherein the Dout is an outputted digital value of the 
digital signal outputted terminal 18, the value 0.7 is a numerical value of 
5 the diode 10, the V D d is an inputted voltage of the battery, and the D max 
is a variable of the ADC device 16, for example, the 8 bit represents the 
value is 255. 

Therefore, the voltage of battery is decreased by increased of the 
10 outputted digital value of the digital signal outputted terminal. 
Furthermore, the voltage of the battery is sufficient for the measuring 
operation that can determine which according to that the measuring 
circuit has the device that can provide the constant voltage, and the 
actual voltage value can be determined by comparing the outputted 
1 5 digital value with the setting voltage within the measuring circuit. 

Although specific embodiments have been illustrated and 
described, it will be obvious to those skilled in the art that various 
modifications may be made without departing from what is intended to 
20 be limited solely by the appended claims. 



8 



